Key indicators: single-crystal X-ray study; T = 150 K; mean (C-C) = 0.007 Å; R factor = 0.030; wR factor = 0.118; data-to-parameter ratio = 18.7.
In the crystal structure of the title compound, [Ru 3 (C 9 H 11 P)-H 2 (C 18 H 15 P)(CO) 8 ], the triangular Ru 3 unit is capped with one mesitylphosphinidene ligand. In the trigonal-pyramidal Ru 3 P core, one Ru II atom is coordinated by a triphenylphosphane ligand in a terminal fashion. Two hydride ligands bridge over two Ru-Ru bonds. These Ru-Ru bonds [2.9400 (4) and 2.9432 (4) Å ] are slightly longer than the nonhydride-bridged Ru-Ru bond [2.8146 (4) Å ]. The terminal triphenylphosphane ligand coordinates to the Ru II atom, which is involved in two hydride bridges.
Related literature
For related literature, see: Kakizawa et al. (2006); Frediani et al. (1997) .
Experimental
Crystal data [Ru 3 (C 9 H 11 P)H 2 (C 18 H 15 P)(CO) 8 ] M r = 941.72 Triclinic, P1 a = 11.5954 (5) Å b = 12.0870 (7) Å c = 13.4304 (1) Å = 100.224 (2) = 94.6231 (17) = 95.0167 (13) V = 1836.44 (13) Å 3 Z = 2 Mo K radiation = 1.35 mm À1 T = 150 K 0.30 Â 0.30 Â 0.03 mm
Data collection
Rigaku R-AXIS RAPID imaging plate diffractometer Absorption correction: integration (NUMABS; Higashi, 1999) T min = 0.687, T max = 0.961 17157 measured reflections 8304 independent reflections 7671 reflections with I > 2(I) R int = 0.035 Refinement R[F 2 > 2(F 2 )] = 0.030 wR(F 2 ) = 0.118 S = 1.23 8304 reflections 444 parameters H atoms treated by a mixture of independent and constrained refinement Á max = 0.74 e Å À3 Á min = À1.79 e Å À3 Table 1 Selected bond lengths (Å ).
Ru1-P1 2.3351 (10) Ru1-P2 2.3896 (9) Ru2-P1 2.3143 (10) Ru3-P1 2.3285 (9) Data collection: PROCESS-AUTO (Rigaku, 1998); cell refinement: PROCESS-AUTO; data reduction: TEXSAN (Molecular Structure Corporation & Rigaku, 2000) ; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: ORTEP-3 for Windows (Farrugia, 1997) ; software used to prepare material for publication: SHELXL97.
This work was partially supported by a Grant-in-Aid for Young Scientists (B, 24790117) et al., 2006) . Here we report an additional structure of this type of compound prepared by photo-irradiation of the toluene solution containing [Ru 3 (CO) 9 (µ-H) 2 (µ 3 -PMes)] (Kakizawa et al., 2006) and PPh 3 . The geometry of the title compound is similar to those of the related clusters [Ru 3 (CO) 8 (PH 2 Mes)(µ-H) 2 (µ 3 -PMes)] and [Ru 3 (CO) 8 (PPh 3 )(µ-H) 2 (µ 3 -PPh)] (Frediani et al., 1997) ( Fig. 1 ). In the trigonal pyramidal Ru 3 P core, one Ru atom is co-ordinated by a terminal PPh 3 ligand. Two hydrido ligands bridge over the Ru(1)-Ru(2) and Ru(1)-Ru(3) bonds. These Ru-Ru bonds (Ru(1)-Ru(2) 2.9400 (4) Å and Ru(1)-Ru(3) 2.9432 (4) Å) are slightly longer than the Ru(2)-Ru(3) bond (2.8146 (4) Å), which has no bridging hydrogen. The existence of two bridging hydrogen atoms was confirmed by the 1 H NMR spectrum. A signal was observed at -18.32 ppm as a doublet of doublet owing to the coupling with the phosphorus atoms of the µ 3 -PMes (J PH = 9.0 Hz) and PPh 3 (J PH = 15.0 Hz) ligands.
The 31 P NMR spectrum shows the signals of µ 3 -PMes and PPh 3 ligands at a low field (231.3 ppm) and a moderately high field (34.7 ppm), respectively.
Experimental
All reactions were performed under a dry nitrogen atmosphere or a high vacuum. Toluene and hexane were distilled from sodium-benzophenone ketyl just before use. A toluene solution (2 ml) of [Ru 3 (CO) 9 (µ-H) 2 (µ 3 -PMes)] (25 mg, 0.035 mmol) and PPh 3 (10 mg, 0.038 mmol) was photolysed for 3 h with a 450 W medium pressure Hg arc lamp with stirring at 6°C. During the photo-irradiation, the evolved CO in the reaction vessel was removed by freeze-pump-thaw cycles every 1 h. After the photolysis, the solvent was filtered and evaporated to dryness under a high vacuum. Recrystallization of the residue from hexane at -30°C gave the title compound (29 mg, 0.031 mmol, 88%) as yellow platelets.
Spectral data for the title compound 
Refinement
The positions of two hydrogen atoms bridging Ru-Ru bonds were found on the difference Fourier synthesis and refined with isotropic thermal parameters. All other hydrogen atoms were placed at their geometrically calculated positions with C-H = 0.95 and 0.98 Å and with U iso (H) values of 1.2 and 1.5 times U eq (C). 
Computing details
Data collection: PROCESS-AUTO (Rigaku, 1998); cell refinement: PROCESS-AUTO (Rigaku, 1998); data reduction: 2000); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: ORTEP-3 for Windows (Farrugia, 1997) ; software used to prepare material for publication: SHELXL97 (Sheldrick, 2008).
Figure 1
A molecular structure of the title compound, with atom labels and 50% probability displacement ellipsoids for non-H atoms. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq Ru1 0.77644 (2) −0.14550 (2) 0.79228 (2) 0.02048 (9) 
